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Abstract. The elliptic flow V2 is presented for the Cu+Cu collisions at ^/snn = 62.4 and 200 GeV, 
as a function of pseudorapidity. Comparison to results for the Au+Au collisions at the same energies 
shows a reduction of about 20% in the flow observed for a centrality selection of 0-40%. The 
centrality dependent flow, expressed as a function of the number of participants N part , is compared 
for the Cu+Cu and Au+Au systems using two definitions of eccentricity, the standard definition 
^standard an d a participant eccentricity £p a rt- The V2/(£part) as a function of N part , for the Au+Au and 
Cu+Cu collisions are consistent within errors, while V2/(e s tandard) gives unrealistically large values 
for Cu+Cu, especially for central collision. 



INTRODUCTION 

The azimuthal correlations of produced particles have proven to be a sensitive measure 
of the initial conditions and subsequent dynamics in relativistic heavy ion collisions. 
The elliptic flow V2, as inferred from the angular distribution of particles with respect 
to the reaction plane, provides important constraints on hydrodynamical descriptions 
about the evolution of the collision [1]. The large pseudorapidity coverage (\r} \ < 5.4) 
and the near symmetric azimuthal acceptance for charged hadrons of the PHOBOS 
detector at RHIC make it excellent for the investigation of the systematics of the flow 
measurements, as a function of energy, system size, centrality and pseudorapidity. This 
contribution will concentrate on V2 measurements for the Cu+Cu collisions at v /snn = 
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FIGURE 1. Measured V2(tj) from Au+Au and Cu+Cu collisions at RHIC energies and for the centrality 
range of 0-40%. Only the la statistical error bars are shown for clarity. The full systematic errors can be 
found in Ref. [3] for the Au+Au data and Ref. [5] for the Cu+Cu data. 



62.4 and 200 GeV and a comparison to previously reported Au+Au results. Details of 
the PHOBOS detector and the experimental technique used to extract the flow can be 
found in references [2, 3, 4]. 



RESULTS AND CONCLUSIONS 

The pseudorapidity distributions of the elliptic flow, V2(f]), for the Au+Au and Cu+Cu 
collisions over broad range of center-of-mass energies and for a centrality of 0-40% 
are shown in Fig. 1. The triangular shape first observed for Au+Au collisions [3] is 
also apparent in the Cu+Cu data [5]. The measurements of V2 for Cu+Cu collisions is 
only about 20% lower than that for Au+Au results, even though the Cu+Cu system size 
is about a third of that of Au+Au. The measured pseudorapidity density of charged 
hadrons, for Cu+Cu and Au+Au collisions at ^/snn = 200 GeV, is essentially 
the same at a given N part [6], but the elliptic flow is different due to the difference in 
system size. While (N part ) of 100 corresponds to a 3-6% centrality selection for the 
Cu+Cu system, (N part ) of 99 corresponds to only 35-40% central for Au+Au. This 
implies different initial geometrical overlaps for the two systems with the same energy 
density (as reflected in the near identical ^p-). The measured V2 for Au+Au and Cu+Cu 
collisions at the same energy, 200 GeV, expressed as a function of N part is shown in Fig. 
2. 



This discrepancy in elliptic flow for the two systems can be accounted for if V2 is nor- 
malized by the eccentricity of the system. Two definitions of eccentricity have been used, 
based on a simple Glauber model [5, 6]. The standard eccentricity, £ stan dard> lS defined in 
the frame of the original impact parameter; a participant eccentricity, e part , is obtained 
from the geometry of the participants that define N part , and is influenced by fluctuations 
in the participant positions. This is more important for the much smaller Cu+Cu sys- 
tem than for Au+Au, as seen in Fig. 3(a), where the mean eccentricities derived from 
the two approaches are compared. The V2 normalized by the two eccentricities is shown 
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FIGURE 2. The elliptic flow V2 as a function of N part measured at midrapidity (|tj| < 1), for Au+Au 
and Cu+Cu at ^/snn = 200 GeV. The Au+Au and Cu+Cu data are from Ref. [4] and [5], respectively. The 
error bars represent the la statistical errors and the boxes are 90% C.L. systematic errors. 
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FIGURE 3. Panel a): Mean standard and participant eccentricities, calculated using a Glauber model 
and panel b): elliptic flow V2 normalized by the two eccentricities, for Au+Au and Cu+Cu collisions at 
y/sNN = 200 GeV, as a function of the number of participants N part . Only the la statistical errors of V2 are 
reflected in the error bars in panel b). 



in Fig. 3(b). While V2/(£ par t) is nearly identical for the Cu+Cu and Au+Au systems, 
v 2/(£standard) gives unrealistically large values for the most central events. It is clear that 
a better understanding of the eccentricity relevant to the reaction dynamics is needed in 
order to meaningfully compare systems of such different sizes as Cu+Cu and Au+Au. 
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